Comparison and implementation of two methods in a truss optimization, one based in an evolutionary structural optimization, other based in mathematical programming.
Introduction
In this work we optimize the compliance of a truss structure subject to a volume constraint, using topology optimization techniques. Several optimization methods have been developed based in continuous and discrete approximations. Among others techniques, Evolutionary Structural Optimization (ESO) has been consolidated in the area through the successive application of heuristic strategies. This method is based on a rule of successive elimination of elements in a finite element mesh that covers the feasible solution space defined initially. In this work, the chosen problem is the minimization of the compliance of truss structures. The initial guess solution is based on a fine mesh, considering a broad design space. Bars connecting all nodes are created, forming the initial solution. Then, a Finite Element analysis will be carried out 3 and a sensitivity analysis 1 is performed. With this sensitivity information, the two methods are applied: ESO and MMA. The design variable is the density of the volume of the bars. The ESO work taking the volume of the chosen bars to a minimum prescribed, and the MMA, on the other hand, allows the volume to be any number between the maximum and minimum limits. In other words, the ESO is a discrete optimization technique and the method based on the MMA is a continuous based technique. Both algorithm are implemented and tested in a Matlab program, and the obtained results are compared.
Results and Discussion
To illustrate, one truss with displacement constraint in the two low extremities and a force in the low middle is considered, see Figure 1 
Conclusions
The ESO method gets a smaller compliance, but with a higher number of iterations. The final obtained topologies are quite different but, both are similar with compared to previous results found in the literature other literature results.
